Abstract
Introduction

37
Seed germination, an early and crucial stage in the spermatophyte life cycle, refers to the 38 physiological process starting from the uptake of water by the dry seed and ending with radicle 39 protrusion [1] . It is a complex process regulated by many coordinated metabolic, cellular and 40 molecular events in the life cycle of higher plants. 41 Cotton (Gossypium hirsutum L.) is a globally important cash crop, fiber crop and oil crop, and 42 it plays an important role in China's economic development. Although cotton seeds have a long 43 storage life, they often emerge poorly in early spring because of low seed vigor. For seeds 44 harvested in wet years, the germination rate is often even lower, resulting in weak emergence 45 after sowing and ultimately reducing cotton yields. Therefore, the quality of seed germination is 46 related to the growth of subsequent cotton seedlings and resulting cotton yields. been detected in more than 300 plants, including some in monocotyledonous and dicotyledonous 53 families [5] [6] [7] , and the biosynthetic pathways and physiological functions of melatonin in plants 54 have been extensively studied [8] . Melatonin has been detected in the seeds, roots, fruits and 55 leaves of plants [9, 10] . In recent years, many studies have shown that melatonin in plants is 56 synthesized from tryptophan and plays an important role in regulating plant growth, development 57 and coping with various environmental stresses [10] [11] [12] , including the through the regulation of 58 seed germination [13] . Moreover, the effect of melatonin on seed germination differs in a 59 concentration-dependent manner such that higher concentrations of melatonin inhibit or do not 60 affect seed germination, while lower concentrations promote seed germination [14] [15] [16] . 61 The production of reactive oxygen species (ROS) during seed aerobic metabolism leads to 62 lipid peroxidation, which is an important cause of seed deterioration and inhibition of seed 63 germination. Melatonin is the most potent endogenous compound known to scavenge free 64 radicals, at a rate twice as high as that of vitamin E and four times as high as glutathione [17, 18] . 65 In normal life activities, plants produce high levels of ROS through enzymatic reactions and delay seed germination and promote seed dormancy. ABA levels increase when plants are 96 subjected to certain abiotic stresses, such as water deficit, and during seed development.
97
The positive effect of melatonin on seed germination observed in several plant species 98 motivated this research. The objectives of the study were to investigate (1) whether melatonin 99 can improve germination of cotton seeds, (2) whether melatonin can improve the physiological 100 activity of seeds and (3) whether melatonin affect the hormones that regulate seed germination.
101
This study aims to provide insight into the roles of melatonin in the germination of cotton seeds. Corp., Armonk, NY, USA). All data are reported as mean ± standard deviation (SD) values. We 147 performed six independent replicates for each treatment. The statistical significance was 148 considered to be significant when the P-value was less than 0.05 in a one-way ANOVA.
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Materials and methods
149
Results
150
Germination rate, fresh weight，mean germination time and concentration examined was insufficient to elicit this response.
345
As a byproduct of aerobic metabolism [53, 54] 
Conclusions
402
The present study demonstrates the positive effects of melatonin on seed germination in cotton. 
